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(54) Headstock guide unit for machine tool 

(57) In a headstock guide unit for a machine tool in 
which a carriage with a too! post mounted thereon is pro- 
vided on a fixed bed on one side thereof nearer to an 
operator, and in which a headstock is provided on the 
other side of the fixed bed farther from the operator, 
wherein the headstock is fixed to a headstock base, the 
headstock being movable between a workpiece ma- 
chining position for machining a workpiece on one side 
farther from the operator and a workpiece loading/un- 
loading position for loading or unloading the workpiece 
on the other side nearer to the operator, and a chip col- 



lecting recessed portion is provided by cutting out a por- 
tion of the fixed bed corresponding to the workpiece 
loading/unloading position, and wherein rails are fixedly 
placed at left-and-right edge portions of the chip collect- 
ing recessed portion, and guides which are to be slidably 
engaged with the rails are fixed on the headstock base. 
Thus, the headstock guide unit for a machine tool allows 
the workpiece loading/unloading work to be easily 
achieved, and allows the support strength and support 
rigidity in supporting the headstock on its one side at the 
workpiece loading/unloading position to be ensured. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a headstock 
guide unit for a machine tool in which a carriage with a 
tool post mounted thereon is disposed on a fixed bed 
on one side thereof nearer to an operator while a head- 
stock for loading a workpiece thereon is provided on the 
other side of the fixed bed farther from the operator. 
[0002] As an example, there has conventionally been 
provided a mass-production type machine tool (NC 
lathe) in which carnages each with a tool post mounted 
thereon are provided left and right on one side of the 
fixed bed nearer to the operator, as viewed from the op- 
erator so as to be movable in X- and Z-axis directions, 
respectively, while a headstock is fixedly provided on the 
farther side from the operator between the two tool 
posts. 

[0003] With this type of NC lathe, a workpiece is 
mounted on the spindle of the headstock, the workpiece 
is subjected to a specified cutting process by moving the 
left-and-right carriages and the tool post relative to each 
other while keeping the workpiece driven into rotation. 
[0004] With this conventional machine tool, because 
of its adoption of the structure that the headstock is fix- 
edly set on the rear side of the left-and-right too! posts, 
the work of replacing the workpiece of the spindle would 
inevitably be performed on the deep side of the fixed 
bed, resulting in a problem of poor workability. 
[0005] Also in this conventional machine tool, there 
are some cases where chips generated by the work- 
piece machining are discharged to the operator side. In 
such a case, the chips are more likely to interfere with 
the workpiece loading/unloading work, resulting in a 
problem of poor workability also in this point. 
[0006] In this connection, from the viewpoint of ena- 
bling easy accomplishment of the workpiece loading/un- 
loading work, the present inventors have developed a 
machine tool which Is so structured that a headstock Is 
fixed to a headstock base, the headstock base being 
movable between a workpiece machining position on 
one side farther from the operator and a workpiece load- 
ing/unloading position on the other side nearer to the 
operator, and further that a chip collecting space is pro- 
vided at a site of the fixed bed corresponding to the 
workpiece loading/unloading position. 
[0007] With this machine tool, it becomes possible to 
perform the workpiece loading/unloading work at a prox- 
imity to the operator on the front side of the fixed bed. 
Besides, since chips generated by the workpiece ma- 
chining drop into the chip collecting space of the fixed 
bed, it can be prevented that chips interfere with the 
workpiece loading/unloading work. 
[0008] In the case of the structure that a chip collect- 
ing space is formed at a site of the fixed bed correspond- 
ing to the workpiece loading/unloading position, the 
headstock is supported on its one side by the headstock 



base at the workpiece loading/unloading position. This 
necessitates ensuring support rigidity and supported 
strength of the headstock at the workpiece loading/un- 
loading position, which poses a demand for measures 
s in this point. 

SUMMARY OF THE INVENTION 

[0009] The present invention having been accom- 

io plished in view of these conventional circumstances, an 
object of the invention is to provide a headstock guide 
unit for a machine tool which allows the workpiece load- 
ing/unloading work to be easily achieved and which al- 
lows the support strength and support rigidity in support- 
's ing the headstock on its one side at the workpiece load- 
ing/unloading position to be ensured. 
[0010] In order to achieve the above object, in a first 
aspect of the invention, there is provided a headstock 
guide unit for a machine tool in which a carriage with a 

20 tool post mounted thereon is provided on a fixed bed on 
one side thereof nearer to an operator, and in which a 
headstock is provided on the other side of the fixed bed 
farther from the operator, wherein the headstock is fixed 
to a headstock base, the headstock being movable be- 

25 tween a workpiece machining position for machining a 
workpiece on one side farther from the operator and a 
workpiece loading/unloading position for loading or un- 
loading the workpiece on the other side nearer to the 
operator, and wherein a chip collecting space is provid- 

30 ed by cutting out a portion of the fixed bed corresponding 
to the workpiece loading/unloading position, the head- 
stock guide unit further comprising a guide support 
mechanism for supporting, by the fixed bed, a front por- 
tion of the headstock base on which the headstock is 

35 mounted when the headstock base is positioned at the 
workpiece machining position, and supporting, by the 
fixed bed, a rear portion of the headstock base when the 
headstock base is positioned at the workpiece loading/ 
unloading position. 

*o [0011] In a second aspect of the invention, in the 
headstock guide unit for a machine tool as described in 
the first aspect, the guide support mechanism compris- 
es rails fixedly placed so as to extend along left-and- 
right edge portions of the chip collecting space of the 

45 fixed bed, and guides which are fixed on the headstock 
base and which are to be slidably engaged with the rails. 
[0012] In a third aspect of the invention, in the head- 
stock guide unit for a machine tool as described in the 
first aspect, the guide support mechanism comprises a 

so cam follower which is provided on the fixed bed and 
which makes rolling contact with a front lower surface 
of the headstock base, and a second cam follower which 
is provided at a rear portion of the fixed bed, rear of the 
first cam follower, and which makes rolling contact with 

55 a rear upper surface of the headstock base. 

[0013] With the headstock guide unit according to the 
present invention, since the headstock is fixed to the 
headstock base and since the headstock base is made 
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movable between the workpiece machining position on 
one side farther from the operator and the workpiece 
loading/unloading position on the other side nearer to 
the operator, the work of loading and unloading the 
workpiece can be carried out at a place in proximity to 
the operator on the front side of the fixed bed, thus al- 
lowing the workpiece loading/unloading workability to 
be improved. 

[0014] Also in this invention, since the chip collecting 
space is provided at a portion of the fixed bed corre- 
sponding to the workpiece loading/unloading position, 
chips generated by the workpiece machining drop into 
the chip collecting space of the fixed bed, it can be pre- 
vented that chips interfere with the workpiece loading/ 
unloading work, so that the workability can be improved 
also in this point. 

[0015] Furthermore, in the present invention, since 
the headstock guide unit further comprises a guide sup- 
port mechanism for supporting, by the fixed bed, a front 
portion of the headstock base on which the headstock 
is mounted when the headstock base is positioned at 
the workpiece machining position, and supporting, by 
the fixed bed, a rear portion of the headstock base at 
the workpiece loading/unloading position, the support ri- 
gidity and support strength of the headstock at the work- 
piece machining position can be ensured, and moreover 
the headstock can be moved to the workpiece loading/ 
unloading position without any obstacle. 
[0016] Also, in the second aspect of the invention, 
since the guide support mechanism comprises rails 
fixed at left-and-right edge portions of the chip collecting 
space of the fixed bed, and guides fixed on the head- 
stock base and slidably engaged with the rails, the head- 
stock base can securely be supported by the slide of the 
guides and the rails even when the headstock base is 
overhung during the workpiece loading/unloading proc- 
ess. 

[0017] Also, in the third aspect of the invention, since 
the guide support mechanism comprises a cam follower 
which makes rolling contact with a front lower surface 
of the headstock base and a second cam follower which 
makes rolling contact with a rear upper surface of the 
headstock base, the headstock base can be supported 
so as to be movable between the workpiece loading/un- 
loading position and the workpiece machining position 
at low cost and with simple construction. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] 

Fig. 1 is a perspective view of the machine body of 
an NC lathe according to an embodiment of the in- 
vention, as viewed from an oblique front; 
Fig. 2 is a perspective view of the machine body as 
viewed from an oblique rear; 
Fig. 3 is a front view of a cover provided on the ma- 
chine body; 
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Fig. 4 is a plan view of the machine body; 

Fig. 5 is a front view of a headstock guide unit of the 

NC lathe; 

Fig. 6 is a side view of a chip processing unit of the 
NC lathe; 

Fig. 7 is a sectional view of a first clamp mechanism 
of the machine body; 

Fig. 8 is a sectional view of a second clamp mech- 
anism of the machine body; 
Fig. 9 is a perspective view showing a guide support 
mechanism according to an embodiment of the third 
aspect of the invention; 

Fig. 1 0 is a view showing operation of the guide sup- 
port mechanism; and 

Fig. 11 is a front view of the guide support mecha- 
nism. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 



[001 9] Hereinbelow, an embodiment of the present in- 
vention is described with reference to the accompanying 
drawings. 

[0020] Figs. 1 through 8 are views for explaining a 
25 headstock for a machine tool in accordance with one 
embodiment of the invention. Fig. 1 is a perspective view 
of the machine body of the NC lathe as viewed from an 
oblique front, Fig. 2 is a perspective view of the machine 
body as viewed from an oblique rear, Fig. 3 is a front 
30 view of a cover for the machine body, Fig. 4 is a plan 
view of the machine body, Fig. 5 is a front view of ahead- 
stock guide unit, Fig. 6 is a side view of a chip processing 
unit, and Figs. 7 and 8 are sectional views of a first clamp 
mechanism and a second clamp mechanism, respec- 
ts tively. The terms, front and rear, left and right, are re- 
ferred to in this embodiment as they are viewed from the 
operator side, that is, the near side means the front, the 
farther side means the rear, the left side means the left, 
and the right side means the right of the operator. 
40 [0021] Referring to the figures, reference numeral 1 
denotes an NC lathe (machine tool) which is to be used 
for, for example, the machining of aluminum wheels, and 
which is so constituted that its machine body 2 is exter- 
nally surrounded by a cover 3. In this machine body 2, 
45 as viewed from the operator, carriages 5, 5 are provided 
on the left and right side in a front end portion (on one 
side nearer to the operator) of a fixed bed 4 so as to be 
movable in a Z-axis direction (back-and-forth direction), 
tool posts 6, 6 are mounted on the individual carriages 
so 5, respectively, so as to be movable in an X-axis direc- 
tion (oblique left-and-right directions), and a headstock 
7 is disposed on the rear side (on the side farther from 
the operator) of the fixed bed 4 between the left-and- 
right carriages 5, 5 so as to have its axis line directed 
55 along the Z-axis direction and be movable in the Z-axis 
direction. 

[0022] The fixed bed 4 is formed generally rectangular 
parallelepiped by casting. Left-and-right sloped portions 
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4a, 4a are formed in a front portion of this fixed bed 4 
so as to form a V shape as viewed in a front view, while 
a flat portion 4b stepped down from the sloped portions 
4a is formed in the rear portion. 

[0023] A recessed portion 4c for use of chip collection 
is formed as a cut-out in the front portion of the fixed bed 
4, and this recessed portion 4c is surrounded by left- 
and-right lower end portions 4a' of the left-and-right 
sloped portions 4a, a front end portion 4b 1 of the fiat por- 
tion 4b and a front end wall 4d of the fixed bed 4. Also, 
a tunnel 4e is formed within the flat portion 4b so as to 
communicate with the recessed portion 4c, and a rear 
end of the tunnel 4e is opened outward from a rear end 
wall 4f of the fixed bed 4. The recessed portion 4c and 
the tunnel 4e constitute a chip collecting passage 
through which chips occurring during the workpiece ma- 
chining are discharged from the rearward on one side 
of the fixed bed 4 opposite to the operator. 
[0024] The carriages 5 are provided so as to be along 
the left-and-right sloped portions 4a, and each of the 
carriages 5 is slidably supported by a pair of upper-and- 
lower guide surfaces 8, 8 formed in the sloped portion 
4a. The carriage 5 is reciprocal ngly driven in the Z-axis 
direction by an unshown drive mechanism such as a 
servomotor and ball screw. 

[0025] Each of the tool posts 6 is generally so struc- 
tured that a tool post body 1 0 is fixed on a tool post base 
9 slidably supported by the carriage 5, and that a turret 
head 11 with a plurality of tools mounted thereon is ro- 
tationally indexably provided on the rear face of the tool 
post body 10. The tool post base 9 is reciprocatingly 
driven in the X-axis direction by an unshown drive mech- 
anism such as a servomotor and ball screw. 
[0026] The headstock 7, which is generally hemi-el- 
liptically formed as viewed in a front view, has a spindle 
1 2 inserted therein and is rotatably supported via a plu- 
rality of bearings (not shown). A chuck 13 for gripping a 
workpiece W is mounted on this spindle 12, and driven 
into rotation by an unshown spindle drive motor. 
[0027] As shown in Fig. 5, a fixed base 15 is fixedly 
attached on top of the flat portion 4b of the fixed bed 4, 
and slide recessed portions 15a, 15a extending in the 
back-and-forth direction are formed on left-and-right 
side portions of the fixed base 1 5. A headstock base 1 6 
is provided on this fixed base 15 so as to be movable in 
the Z-axis direction. This headstock base 1 6 is a rectan- 
gular plate shaped one which extends in the back-and- 
forth direction, having the headstock 7 fixedly mounted 
thereon in a front portion thereof, and a rear portion 
thereof extends so as to protrude and overhang rear- 
ward from the rear end of the flat portion 4b. 
[0028] Protruding portions 16a, 16a to slidably en- 
gage with the slide recessed portions 15a, respectively, 
are formed at left-and-right both end portions of the un- 
derside of the headstock base 1 6, so that lower face and 
inner side face of each protruding portion 1 6a are in sur- 
face contact with upper face and inner side face of the 
slide recessed portion 15a. The headstock base 16 is 
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reciprocatingly driven by rotation ally driving a ball screw 

19 provided in the fixed base 15 with an unshown ser- 
vomotor, by which the headstock 7 is made movable be- 
tween a workpiece machining position A where the 

5 workpiece W is machined on the fiat portion 4b on the 
farther side from the operator, and a workpiece loading/ 
unloading position B where a machined workpiece is re- 
placed with a next-object workpiece above the recessed 
portion 4c on the nearer side to the operator. 
10 [0029] In this arrangement, when the headstock base 
16 is at the workpiece machining position A, the front 
portion of the headstock base 16 where the headstock 
7 is mounted is supported by the fixed base 15. When 
the headstock base 16 is at the workpiece loading/un- 
13 loading position B, the rear portion of the headstock 
base 16 extending and overhanging rearward from the 
front portion where the headstock 7 is mounted is sup- 
ported by the fixed base 15. 

[0030] First and second clamp mechanisms 20 and 
21 for positioning and clamping the headstock base 1 6 
to the fixed bed 4 are provided on the fixed bed 4. The 
first clamp mechanisms 20 are provided on left-and- 
right both side portions of the headstock base 1 6, and 
the second clamp mechanism 21 is provided only on the 
left side portion of the headstock base 16 (see Fig. 4). 
[0031 ] As shown in Fig. 7, the first clamp mechanisms 

20 is generally so structured that four pistons 23 are in- 
serted within one hydraulic cylinder block 22 so as to be 
slidable up and down. The hydraulic cylinder block 22 
is fixed at left-and-right end portions of the top face of 
the fixed base 15 with a plurality of bolts 24. 
[0032] A portion of the hydraulic cylinder block 22 in- 
cluding the pistons 23 is inserted and placed within a 
recessed portion 16b recessed in a side wail of the 
headstock base 16 in a contactless manner, where the 
pistons 23 are opposed to the protruding portion 1 6a of 
the headstock base 1 6. When oil pressure is supplied 
to an oil chamber 22a of the hydraulic cylinder block 22, 
the pistons 23 go down, pressing and fixing the head- 
stock base 16 to the fixed base 15. When the oil pres- 
sure is released, a spring 25 makes the pistons 23 go 
up, by which the clamping is released. 
[0033] As shown in Fig. 8, the second clamp mecha- 
nism 21 is so constituted that three hydraulic cylinders 
27, 27, 27 are placed in parallel and fixedly bolted on 
top of the flat portion 4b of the fixed bed 4, and that a 
piston 28 is inserted within each hydraulic cylinder 27 
so as to be slidable horizontally. Each of these pistons 
28 is opposed to the left side face of the protruding por- 
tion 1 6a of the headstock base 1 6 through the fixed base 
15. 

[0034] When oil pressure is supplied to an oil chamber 
27a of each hydraulic cylinder 27, each piston 28 ad- 
vances rightward to press and fix the headstock base 
16 to the fixed base 15. When the oil pressure is re- 
leased, springs 29 make the piston 28 retreat, by which 
the clamping is released. 

[0035] The fixed bed 4 is equipped with a headstock 
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guide unit for guiding and supporting the headstock 
base 16 between the workpiece machining position A 
and the workpiece loading/unloading position B. This 
headstock guide unit has the following structure. 
[0036] In the front face of the headstock base 16 is 
provided a prismatic support member 33 extending 
wfdthwise, and the support member 33 is fixedly posi- 
tioned by being coupled with cutout portions 1 6d formed 
by cutting out the headstock base 1 6 in its front lower 
edge. Guides 34, 34 are fixed at left-and-right both end 
portions of the lower face of the support member 33. 
[0037] At the lower end portions 4a' of the left-and- 
right sloped portions 4a of the fixed bed 4, planar por- 
tions 4g are formed in a stepped-down shape so as to 
extend in the back-and-forth direction along the lower 
end portions 4a'. Rails 35 are fixedly bolted on the upper 
surface of these left-and-right planar portions 4g, and 
the guides 34 are slidably engaged with these rails 35. 
[0038] At the bottom of the fixed bed 4, as shown in 
Fig. 6, is provided a chip processing unit for collecting, 
and discharging out of the machine, coolant supplied to 
the cutting portion of the workpiece and chips generated 
during the machining. This chip processing unit has the 
following structure. 

[0039] A coolant tank 40 is provided with in a chip col- 
lecting passage defined by the recessed portion 4c and 
the tunnel 4e of the fixed bed 4. This coolant tank 40 
extends over the entire length of the recessed portion 
4c and the tunnel 4e, being further equipped with a tank 
body 41 extending from the rear end wall 4f of the fixed 
bed 4 rearward of the machine, and a discharge duct 
portion 42 rising up and extending obliquely rearward 
from the rear end of the tank body 41 . 
[0040] The tank body 41 , made up of left-and-right 
side walls 41a, 41a and a bottom wall 41b, is formed 
into an upward-opening box shape. The discharge duct 
portion 42 is formed into a cylindrical shape with its rear 
end portion 42a opened downward. Below the opening 
of this rear end portion 42a is provided a chip collecting 
bucket 43. 

[0041 ] An endless chip conveyor 44 is provided within 
the coolant tank 40 so as to extend over the entire length 
thereof, and the chip conveyor 44 is driven into rotation 
by an unshown drive motor. This chip conveyor 44, be- 
ing a strip conveyor made up by hinge-connecting a mul- 
tiplicity of thin strip plates to one another, serves for col- 
lecting and conveying chips that have dropped into the 
coolant tank 40 while letting coolant and fine chips drop 
to the bottom wall portion 41 b. 

[0042] At the bottom wall portion 41 b of the tank body 
41 is provided a sloped plate 45 for cleaning away, to a 
downstream end portion 41 d of the tank body 41 , cool- 
ant and chips that have dropped through the chip con- 
veyor 44. The sloped plate 45 is so set as to be sloped 
from front to rear side. Also, a resin film (not shown) for 
smoothing the slide of the chips is provided so as to cov- 
er the upper surface of the sloped plate 45, by which the 
chips are prevented from sticking without increasing the 



slope angle by virtue of the resin film. 
[0043] A coolant collecting passage 46 is communi- 
cated and connected to the downstream end portion 41 d 
of the tank body 41 , and a filter 47 for filtrating the chips 
5 is provided at an inlet of the collecting passage 46. This 
collecting passage 46 is communicated and connected 
to an unshown clean tank provided, for example, in a 
separate chamber, so that the coolant is collected to the 
clean tank. 

10 [0044] Chips and coolant generated during the ma- 
chining drop into the tank body 41 within the recessed 
portion 4c, and the chips are conveyed out of the ma- 
chine by the chip conveyor 44 and collected to the col- 
lecting bucket 43. 
13 [0045] Meanwhile, the coolant and the chips that have 
passed through the chip conveyor 44 drop onto the 
sloped plate 45, and the coolant naturally flows along 
this sloped plate 45. Then, this flow of the coolant caus- 
es the chips as well to be cleaned away to the down- 
stream end portion 41 d. This cleaned-away chips in the 
coolant are filtrated by the filter 47, and collected peri- 
odically. Further, the coolant from which the chips have 
been filtrated away passes through the coolant collect- 
ing passage 46, and collected to the clean tank. 
[0046] The cover 3, which is formed of an iron plate, 
covers the front-and-rear faces, left-and-right side faces 
and top face of the machine body 2 as shown in Fig. 3. 
An operation-use door opening 50 is formed in a front 
wall 3a of the cover 3 that covers the front face of the 
machine body 2. The door opening 50 has a lower edge 
set at a portion confronting the headstock base 16, and 
an upper edge set at the front edge of a ceiling wall 3b. 
[0047] The door opening 50 is provided with a pair of 
left-and-right front doors 51,51, and each front door 51 
is supported so as to be siidable widthwise. The front 
doors 51,51 each have a window 51 a with a transparent 
glass fitted thereto. 

[0048] Side door openings 52 are formed in left-and- 
right side wails 3c, 3c of the cover 3 that cover the left- 
and-right side faces of the machine body 2, respectively. 
Each of the door openings 52 is provided at a portion of 
the tool post 6 confronting the turret head 11 as the tool 
post 6 is in the standby position. Opening height and 
opening width of this door opening 52 are so set as to 
allow the operator to go in and out. A side door 53 for 
opening and closing the door opening 52 is provided on 
the side wall 3c, and the side door 53 is supported so 
as to be siidable in the back-and-forth direction. 
[0049] A footstool 55 is provided at the door opening 
52 so as to stretch over a range from an in-machine po- 
sition beside the machine body 2 and an out-of-machine 
position outer than the side door 53. Use of this footstool 
55 gives access for the operator's hands from the door 
opening 52 to the tools of the in-machine turret head 1 1 . 
[0050] Around the left-and-right sloped portions 4a of 
the fixed bed 4 is provided a protector 58 formed of an 
iron plate. This protector 56 covers upward of the turret 
head 11 and vicinities of the carriages 5 of the sloped 
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portions 4a, thereby preventing chips from entering to 
the sliding portions of the carriages 5. An operation-use 
opening 58a is formed at a portion of the protector 58 
confronting the turret head 11 , and a sliding shutter 59 
is provided at the operation-use opening 58a. Opening 
this shutter 59 allows the operator's hands to make ac- 
cess to the tools of the turret head 1 1 . 
[0051] For replacing the tools of the turret head 11, 
the operator opens the side door 53, steps up on the 
footstool 55, enters into the machine through the door 
opening 52, and opens the shutter 59 of the protector 58. 
[0052] The cover 3 is provided with a workpiece-ma- 
chining-point display unit for verifying whether or not the 
contents of previously inputted machining programs op- 
erate correctly. This workpiece-machining-point display 
unit is composed of a CCD camera 60 as an image pick- 
up device provided inside the ceiling wall 3b of the cover 
3, and a display (not shown) as an image display means 
provided on the front wall 3a of the cover 3. The CCD 
camera 60 is supported adjustable in angles by a sup- 
port bracket 61 fixedly attached to the ceiling wall 3b, 
by which an image of the workpiece W on the headstock 
7 placed at the workpiece machining position A is dis- 
played on the display. 

[0053] With the workpiece-machining-point display 
unit of this embodiment, since the CCD camera 60 is 
provided on the ceiling wall 3b of the cover 3 so that a 
workpiece W set on the headstock 7 is imaged and dis- 
played on the display by the CCD camera 60, a machin- 
ing point of the workpiece W can be ascertained by im- 
age at a place separate from the workpiece without the 
need for visually checking the machining point directly 
from the machine outside through the window, thus pro- 
gram checks to be accomplished easily and securely. 
[0054] Then, in the NC lathe 1 of this embodiment, 
while the carnage 5 and the tool post 6 are moved in the 
Z- and X-axis directions, respectively, relative to each 
other, the workpiece W set on the spindle 1 2 is subjected 
to specified cutting process. In this case, the workpiece 
W may be worked either by the two tool posts 6, 6 si- 
multaneously or by each one tool post 6 alternately. 
[0055] When the machining of the workpiece is com- 
pleted, the carriage 5 and the tool post 6 move to a spec- 
ified standby position, standing by there, where the 
headstock base 1 6 is moved forward so that the head- 
stock 7 is moved to the workpiece loading/unloading po- 
sition B. At this workpiece loading/unloading position B, 
the machined workpiece is unloaded and the next-ob- 
ject workpiece is loaded. This workpiece replacement 
may also be done automatically by robot hand. 
[0056] As shown above, according to the NC lathe of 
this embodiment, since the headstock 7 is fixed to the 
headstock base 16 and since the headstock base 1 6 is 
made movable between the workpiece machining posi- 
tion A on one side farther from the operator and the 
workpiece loading/unloading position B on the other 
side nearer to the operator, the work of loading and un- 
loading the workpiece W can be carried out at a place 



in proximity to the operator on the front side of the fixed 
bed 4, thus allowing the workpiece loading/unloading 
workability to be improved. 

[0057] In this embodiment, since the door openings 

3 52 are provided in the left-and-right side walls 3c of the 
cover 3 so as to confront the turret heads 1 1 of the tool 
posts 6, respectively, as the tool posts 6 are in their 
standby positions, and since the side doors 53 for open- 
ing and closing the openings 52 are provided, the work 

10 of replacing the tools of the turret heads 1 1 can be car- 
ried out at a place in proximity to the turret heads 11 
provided in side portions of the machine body 2, thus 
allowing the tool replacing workability to be improved. 
[0058] Also, since the operation-use opening 58a is 

is formed in the protector 58 provided on the in-machine 
side and since the shutter 59 for opening and closing 
the operation-use opening 58a is provided, the tool re- 
placing work can be facilitated by opening the shutter 
59, and besides chips and coolant can be prevented 

20 from scattering by keeping the shutter 59 closed during 
the machining. 

[0059] With the chip processing unit of this embodi- 
ment, since the chip conveyor 44 is provided within the 
coolant tank 40, the sloped plate 45 is provided at the 
25 bottom portion, and since chips that have passed 
through the chip conveyor 44 are cleaned away to the 
downstream end portion 41 d by the coolant, the chips 
can be prevented from being accumulated at the tank 
bottom. 

30 [0060] Also, the cleaned-away chips in the coolant are 
filtrated by the filter 47 and thus can be collected peri- 
odically. This is a relatively simple removal work, and 
therefore the working efficiency in the discharge of the 
chips can be improved. 

35 [0061 ] Furthermore, since the coolant filtrated by the 
filter 47 is collected to a separately placed clean tank, it 
becomes possible to supply the coolant in the dean 
tank, as it is, to the machining part of the workpiece W, 
thus allowing the working efficiency for coolant collec- 

40 tlon to be enhanced. 

[0062] Also in this embodiment, since the recessed 
portion 4c for use of chip collection is provided in the 
front portion of the fixed bed 4, since the tunnel 4e is 
provided in the flat portion 4b so as to extend rearward 

45 in adjacency to the recessed portion 4c and be opened 
in the rear end wail 4f , and since the coolant tank 40 is 
provided within these chip-collecting recessed portion 
4c and tunnel 4e, it becomes possible to discharge chips 
and coolant to one side opposite to the operator, so that 

so neither the coolant tank 40 nor the chips interfere with 
the workpiece loading/unloading work, thus allowing the 
workability to be improved. 

[0063] With the headstock guide unit, since the rails 
35 extending in the back-and-forth direction are fixedly 
55 bolted to the lower end portions 4a' of the left-and-right 
sloped portions 4a of the fixed bed 4, since the left-and- 
right guides 34 are fixed to the front end portion of the 
headstock base 16 via the support member 33, and 



6 



11 



EP 1 190 792 A1 



12 



since the guides 34 are slidably engaged with the rails 
35, support rigidity and support strength of the head- 
stock 7 at the workpiece machining position A can be 
ensured and moreover the headstock 7 can be moved 
to the workpiece loading/unloading position B without 
any obstacle. 

[0064] Also, even when the headstock base 16 is 
overhung during the workpiece loading/unloading proc- 
ess, the headstock base 16 can securely be supported 
by the slide of the guides 34 and the rails 35. 
[0065] It is noted here that although the above em- 
bodiment has been described on a case where the guide 
support mechanism is comprised of the rails 35 and the 
guides 34 to be slidably engaged with the rails 35, the 
guide support mechanism is not limited to this. 
[0066] Figs. 9 through 11 are views for explaining a 
guide support mechanism according to an embodiment 
of the third aspect of the invention. In the figures, the 
same reference numerals as in Fig. 5 denote the same 
or similar component members. 
[0067] In the guide support mechanism of this embod- 
iment, first cam followers 70 are fixedly set at left-and- 
right front end portions of a fixed base 1 5 fixed to the 
fixed bed 4, while second cam followers 71 are fixedly 
set at left-and-right rear end portions of the fixed base 
15, where the first cam followers 70 are In rolling contact 
with the lower surface of the headstock base 1 6 and the 
second cam followers 71 are in rolling contact with the 
upper surface of the headstock base 16. 
[0068] A gap 'a' between the first cam followers 70 
and lower surface of the headstock base 1 6 at the work- 
piece machining position A is set to about 0.1 mm, and 
a gap 'b' between the second cam followers 71 and the 
upper surface of the headstock base 16 is set to about 
0.03 mm (see Fig. 10A). By providing differences be- 
tween 'a' and 'b\ front and rear, in this way, the head- 
stock base 1 6 can securely be supported even in a front- 
tilted state at the workpiece loading/unloading position 
B. 

[0069] In this embodiment, since the first cam follow- 
ers 70 to make rolling contact with lower-face front end 
portions of the headstock base 16 and the second cam 
followers 71 to make rolling contact with upper-face rear 
end portions of the headstock base 1 6 are provided, the 
headstock base 1 6 can be supported so as to be mov- 
able between the workpiece machining position A and 
the workpiece loading/unloading position B at low cost 
and with simple construction. 



Claims 

1 . A headstock guide unit for a machine tool in which 
a carriage with a tool post mounted thereon is pro- 
vided on a fixed bed on one side thereof nearer to 
an operator, and in which a headstock is provided 
on the other side of the fixed bed farther from the 
operator, wherein the headstock is fixed to a head- 



stock base, the headstock being movable between 
a workpiece machining position for machining a 
workpiece on one side farther from the operator and 
a workpiece loading/unloading position for loading 

5 or unloading the workpiece on the otherside nearer 
to the operator, and wherein a chip collecting space 
is provided by cutting out a portion of the fixed bed 
corresponding to the workpiece loading/unloading 
position, the headstock guide unit further compris- 

io ing a guide support mechanism for supporting, by 
the fixed bed, a front portion of the headstock base 
on which the headstock is mounted when the head- 
stock base is positioned at the workpiece machining 
position, and supporting, by the fixed bed, a rear 
portion of the headstock base when the headstock 
base is positioned at the workpiece loading/unload- 
ing position. 

2. The headstock guide unit for a machine tool accord- 
^0 ing to Claim 1 , wherein the guide support mecha- 
nism comprises: rails fixedly placed so as to extend 
along left-and-right edge portions of the chip collect- 
ing space of the fixed bed; and guides fixed on the 
headstock base and slidably engaged with the rails. 

25 

3. The headstock guide unit for a machine tool accord- 
ing to Claim 1 , wherein the guide support mecha- 
nism comprises: a cam follower which is provided 
on the fixed bed and which makes rolling contact 

30 with a front lower surface of the headstock base; 
and a second cam follower which is provided at a 
rear portion of the fixed bed, rear of the first cam 
follower, and which makes rolling contact with a rear 
upper surface of the headstock base. 

35 
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Fig. 1 
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Fig. 3 
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Fig. 7 
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Fig. 9 
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Fig. 10 
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